First, the description of a quantization local electromagnetic field is proposed by presentation of quantum form of Maxwell equations in the vacuum. The new result, of theory presented herein, shows that the vectors electric and magnetic fields are defined within a quantum theory of field, due to an application of new solution Maxwell equations in the vacuum which lead to a presentation of the Plank photon gas. In this context, we demonstrate that the classic equations of Maxwell are not able to describe the Plank photon gas but namely, the new quantized equations of Maxwell, presented in this letter, can describe a quantization shame of electromagnetic field.
INTRODUCTION.
The motivation for our theoretical study of the quantization shame for local electromagnetic field in the vacuum is an attempt at a microscopic understanding of properties of the electromagnetic field. As originally known, at investigation of spectrum energy of Black Body by the classic Maxwell equations, there was an presence so-called ultraviolet catastrophe which was removed by Plank, who first proposed to consider the electromagnetic filed by the model of ideal Bose gas consisting of massless photon-particles with spin one.
In this context, the Dirac [1] proceed an investigation of the important problem as an obtaining of Plank photon-gas by way of introducing quantization shame for local electromagnetic field. In this respect, Dirac proposed the theoretical description of quantization local electromagnetic field in the vacuum within a model of Bose-gas of a local plane electromagnetic waves, which are propagated by speed c in vacuum.
Further, the author [2] of this letter tried to start the investigation of quantisation scheme for local electromagnetic waves in vacuum by the model of nonideal Bose-gas consisting of Bose-particles (which are no photons) with spin one and mass m contained in the volume V . The description of bosons was made by introduction of the second quantization wave functions of one boson with spin one. The law conservation for total number bosons of electromagnetic field provides the creation of quasi-bosons of electromagnetic field, which represent as phonons. This reasoning implies that the electromagnetic field represents as medium consisting of boson-particles with finite mass m.
In this letter, we prove that the classic equations of Maxwell are not able to describe a quantization shame for electromagnetic field within presentation the Plank photon-gas.
On other hand, we propose a description of quantization local electromagnetic field by presentation of new quantized form of Maxwell equations, which allows getting the Plank photon-gas.
CLASSIC EQUATION of MAXWELL.
For beginning, we present the Maxwell equations in the zero-vacuum:
where E = E( r, t) and H = H( r, t) are, respectively, local electric and magnetic fields presented in dependence of the coordinate r and current time t; c is the velocity of wave in vacuum.
In this respect, the Hamiltonian of radiationĤ R is determined as:
Consequently, by inserting a value of (9) into (6), the Hamiltonian radiationĤ R takes a following form, at using of
The evaluation of energy levels of the operatorsĤ R in Eq. (11) within diagonal form, we apply a new linear transformation for vectors Bose-operators which is a similar to the Bogoliubov linear transformation [3] :
where L k is a symmetrical function of the wave vector k. Thus, the diagonal form of operator HamiltonianĤ R has a zero value:
hence we infer that the Bose-operators b + k and b k are, respectively, the "creation" and "annihilation" vectors operators of free quasi-bosons of electromagnetic field with zero energy value π k = 0.
Consequently, we proved that the quantisation scheme for local electromagnetic waves in vacuum, presented within the classic Maxwell equations, could not describe a microscopic property of electromagnetic field.
THEORY OF DIRAC.
In this respect, the Dirac proposed to examine a quantization shame of electromagnetic field by introducing of the vector potential for local electromagnetic field A( r, t):
where A + k and A k are, respectively, the Fourier components of vector potentials electromagnetic field which is considered as vector Bose-operators "creation" and "annihilation" of plane-wave with spin one and satisfy to a solution of wave-equation which is result (1-4) :
with condition div A = 0
within applying
and
In this respect, to calculate of H 2 , we use of a supporting formulae from textbook [4]
which leads to
at application Eq.(16). Thus, at inserting (14) into (19), and using of
This equation contradicts to the result presented in the Dirac theory where was used of the unnecessary expression:
and introduced by handling an unnecessary condition as div[ A× H]dV = 0 which claims a presence of non-zero term as H 2 dV = − A∇ 2 AdV 0. However, as we have seen there is absence of contribution term H 2 dV in the Hamiltonian of radiationĤ R .
On other hand, if we claim only existence of electric field, then
Obviously, we have within suggestion t = 0, presented in the approach of Dirac [1] :
Inserting value
from Eq. (22) into Eq. (21), we find the Hamiltonian of radiationĤ R by following form:
which at evaluation of energy levels of the operatorsĤ R within diagonal form, in analogy of a new linear transformation for vectors Bose-operators which is a similar to the Bogoliubov linear transformation [3] :
where M k is the symmetrical function from a wave vector k. Applying linear transformation, we obtain the diagonal form of the operator HamiltonianĤ R :Ĥ
hence we infer that the Bose-operators c + k and c k are, respectively, the "creation" and "annihilation" vector Bose-operators of free quasi-bosons of electromagnetic field with zero energy value e k = 0. Such result is right because if square vector magnetic fielg H 2 = 0, then E 2 = 0, because as we mentioned as result Maxwell equations E 2 = H 2 . This reasoning is not allowing to introduce so-called an unnecessary condition as div[ A × H]dV = 0 as it was made by Dirac [1] .
1V. FRESH THEORY
To solve the problem of quantization electromagnetic field, we propose the quantized equations of Maxwell. For begging, we search the solution of (1-4) or the quantized equations of Maxwell by following way:
where α and β are the constants which we obtain in bellow; E 0 = E 0 ( r, t) and H 0 = H 0 ( r, t) are, respectively, the local effective electric and magnetic fields presented in dependence of the coordinate r and current time t. We claim that the equations (26) and (27) for effective electromagnetic field satisfy to equations of Maxwell in vacuum:
where from (28) and (29), we have E 2 0 = H 2 0 and E 0 · H 0 = 0. In this respect, the Hamiltonian of radiationĤ R (5) in the terms of E 0 and H 0 is expressed by following form:
where
In according to the principle of accordance ath → 0, the equations (46) and (47) are transformed by the classic equations of Maxwell which cannot claim the quantization of electromagnetic field because H = 2c √ mπ · H 0 and E = 2c √ mπ · E 0 . On other hand, at m → 0 using of (46) and (47), we reach to well known equations (17) and (18)
where the vector potential of electromagnetic field A is defined by term of effective vector magnetic field H 0 by following form:
This fact implies that namely, the vector potential of electromagnetic field presents as an important factor for introducing quantization shame because one depends on the Plank constanth and mass m of boson electromagnetic field. Introduction of law conservation for square potential of electromagnetic field A 2 = const, as it was presented in [2] , provides a contribution to the Hamiltonian of radiation which describes a creation of photons.
